In this manuscript, by using the fixed point theorems, the existence and the uniqueness of solutions for multi-term nonlinear fractional integro-differential equations are reported. Two examples are presented to illustrate our results.
Introduction
The study of fractional differential equations ranges from the theoretical aspects of existence and uniqueness of solutions to the analytic and numerical methods for finding solutions. Fractional differential equations appear naturally in a number of fields such as physics, polymer rheology, regular variational in thermodynamics, biophysics, blood flow phenomena, aerodynamics, electro-dynamics of complex medium, viscoelasticity, Bode's analysis of feedback amplifiers, capacitor theory, electrical circuits, electron-analytical chemistry, biology, control theory, fitting of experimental data, etc. An excellent account in the study of fractional differential equations can be found in [, ] and [] . For more details and examples, one can study [-] and [] . It is considerable that there are many works about fractional integro-differential equations (see, for example, [-] and [] ).
In , Xinwei and Landong reviewed the existence of solutions for the nonlinear fractional differential equation existence of solutions for the nonlinear fractional integro-differential equation
with boundary values 
Main results

The basic problem
In this paper, we study the existence and uniqueness of solutions for the multi-term nonlinear fractional integro-differential equation
with boundary values u() + au() =  and u () + bu () = , where 
with the property 
where c  , c  , . . . , c n- are some real numbers.
The proof of the following result by using Lemma . is straightforward. 
Some results on solving the problem
Let C(I) be the space of all continuous real-valued functions on I = [, ] and 
Then problem () has a unique solution whenever
Proof Define the mapping
For each u, v ∈ X and t ∈ [, ], by using the Hölder inequality, we have
, we obtain
Since < , F is a contraction mapping, therefore, by using the Banach contraction principle, F has a unique fixed point, which is the unique solution of problem () by using Lemma ..
Corollary . Assume that there exists L
Now, we restate the Schauder's fixed point theorem, which is needed to prove next result (see Theorem .. in []).
Theorem . Let E be a closed, convex and bounded subset of a Banach space X, and let F : E → E be a continuous mapping such that F(E) is a relatively compact subset of X. Then F has a fixed point in E. http://www.advancesindifferenceequations.com/content/2013/1/368
Theorem . Let f : [, ] × R n+ → R be a continuous function such that there exists a constant l ∈ (, α -) and a real-valued function m(t) ∈ L
Proof First, suppose that f satisfy condition ( * ). Define B r = {u ∈ X, u ≤ r}, where
l . Note that B r is a closed, bounded and convex subset of the Banach space X. For each u ∈ B r , we have
.
and, on the other hand, B(α,  -
, we conclude that 
Examples
